Page 1 of 2 



Searching PAJ 

» j. 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2002-324445 

(43)Date of publication of application : 08.11.2002 



(51)lnt.CI. 



H01B 13/00 
CO IB 35/04 
C01G 1/00 
H01L 39/12 
H01L 39/24 



(21 Application number : 2001-129400 (71 Applicant : SUMITOMO ELECTRIC IND LTD 

(22)Date of filing : 26.04.2001 (72)lnventor : NAKAI YOSHIHIRO 

SATO KENICHI 
NISHIKAWA TAICHIRO 



(54) LONG COMPOSITE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a conductive material that is lightweight and has high 
strength. 

SOLUTION: This long composite is formed by compounding at least boron and magnesium. 
The long composite is formed by passing a linear body containing at least boron through 
molten metal of magnesium or a magnesium alloy. The composite contains MgB2. According 
to the invention, a conductor being lightweight and having high hardness is obtained as a coil 
with required shape. 
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Disclaimer 

This English translation is produced by machine translation and may contain errors.The JPO, the NCIPI, and and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 03:26:30 JST 03/23/2006 

Dictionary: Last updated 03/03/2006 / Priority: 1. Chemistry / 2. Manufacturing/Quality 



CLAIMS 

[Claim(s)] 

[Claim 1] The long complex with which it comes to compound boron and magnesium at least. 
[Claim 2] The long complex with which it comes to coat magnesium at least on the surface of a 
boron fiber. 

[Claim 3] The long complex with which it comes to unify these with magnesium including two or 
more boron fibers. 

[Claim 4] A long complex given in any 1 clause of Claim 1 to 3 by which MgB2 is contained in 
the complex concerned. 

[Claim 5] The manufacture method of the long complex which is made to pass through the 
inside of the molten metal of magnesium or a Magnesium alloy the line object which contains 
boron at least, and is characterized by forming the long complex with which it comes to 
compound boron and magnesium at least. 

[Claim 6] The manufacture method of the long complex which bundles 1 or two or more boron 
fibers, is made to pass this through the inside of the molten metal of magnesium or a 
Magnesium alloy, and is characterized by forming the long complex with which it comes to 
compound boron and magnesium at least. 

[Claim 7] Granular or after making a wire-like thing and the thing of the powder of magnesium 
or a Magnesium alloy, a grain, the shape of a wire, or the shape of a pipe unify, and after [ the 
powder which contains boron at least, and ], heat these and [ with it ] The manufacture method 
of the long complex characterized by forming the long complex with which it comes to 
compound boron and magnesium at least. 

[Claim 8] Said heating is the manufacture method of the long complex according to claim 7 
performed at the temperature more than the fusing point of said magnesium or said 
Magnesium alloy. 

[Claim 9] It is the manufacture method of the long complex according to claim 7 or 8 
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characterized by performing said unification using the 3rd metal or alloy other than said boron 
and said magnesium. 

[Claim 10] A long complex given in any 1 clause of Claim 1 which heat-treats to the complex 
concerned and gives superconductivity characteristics to 4. 

[Claim 1 1] The manufacture method of a long complex given in any 1 clause of Claim 5 to 9 
which is further equipped with the process which heat-treats to the complex concerned, and 
gives superconductivity characteristics by it. 

[Claim 12] The long complex according to claim 10 which makes the complex concerned come 
[ composite ]-izing [ conductive material ] further. 

[Claim 13] The manufacture method of a long complex [ equipped with the process which 
makes the complex concerned composite-ize conductive material further ] according to claim 
11 . 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] Generally, this invention relates to a long complex and relates to the 
long complex more specifically improved so that it might become a conductive material [ that it 
is lightweight and high intensity ]. This invention relates to the manufacture method of such a 
long complex again. 

[ 0002 ] 

[Description of the Prior Art] It is discovered that the intermetallic compound having contained 
boron and magnesium shows superconductivity characteristics, and it attracts attention as a 
new superconductivity substance. 

[0003] Although the trial which uses this new superconductivity substance as a conductive 
material had just still arrived at the clue, heat-treated the boron fiber in magnesium steamy 
atmosphere, the intermetallic compound was made to generate as a method, and to consider it 
as a fiber-like conductive material was tried. 

[0004] 

[Problem(s) to be Solved by the Invention] However, the intermetallic compound having 
contained this boron and magnesium is understood that it is hard and processing is difficult. 
Therefore, in order to use this material as the conductive material in which superconductivity 
characteristics are shown, a processing method as a completely new conductive material was 
desired. Since the method of using the above-mentioned boron fiber did not require the 
process which processes a hard material, it was a good method, but it was a method of 
requiring the long time of making it reacting in a magnesium steam. Then, the more industrial 
process was searched for. 
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[0005] This invention was made in order to solve such a problem, and there is in offering the 
long complex improved so that it could manufacture in an industrial process. 

[0006] Other purposes of this invention are to offer the manufacture method of such a long 
complex. 

[0007] 

[Means for Solving the Problem] It comes to compound boron and magnesium as for the long 
complex concerning this invention at least. 

[0008] As for the long complex according to other aspects of affairs of this invention, it comes 
to coat magnesium at least on the surface of a boron fiber. 

[0009] As for the long complex according to the aspect of affairs of further others of this 
invention, it comes to unify these with magnesium including two or more boron fibers. 

[0010] According to the desirable embodiment of this invention, MgB2 is contained in the 
complex concerned. 

[0011] In the manufacture method of a long complex of following other aspects of affairs of this 
invention, the long complex, with which pass the inside of the molten metal of magnesium or a 
Magnesium alloy, and it comes to compound boron and magnesium at least in the line object 
which contains boron at least is formed. 

[0012] In the manufacture method of a long complex of following the aspect of affairs of further 
others of this invention, 1 or two or more boron fibers are bundled, and the long complex with 
which pass the inside of the molten metal of magnesium or a Magnesium alloy, and it comes to 
compound boron and magnesium at least in this is formed. 

[0013] In the manufacture method of a long complex of following the aspect of affairs of further 
others of this invention Granular or after making a wire-like thing and the thing of the powder of 
magnesium or a Magnesium alloy, a grain, the shape of a wire, or the shape of a pipe unify, 
and after [ the powder which contains boron at least, and ], heat these and [ with it ] The long 
complex with which it comes to compound boron and magnesium at least is formed. 

[0014] According to the desirable embodiment of this invention, the above-mentioned heating 
is performed at the temperature more than the fusing point of the above-mentioned 
magnesium or the above-mentioned Magnesium alloy. 

[0015] According to the embodiment of this invention in which others are still more desirable, 
the above-mentioned unification is performed using the 3rd metal or alloy other than the 
above-mentioned boron and the above-mentioned magnesium. 

[0016] According to the long complex concerning the still more desirable embodiment of this 
invention, it heat-treats to the complex concerned and superconductivity characteristics are 
given. 

[0017] According to the manufacture method of the still more desirable long complex this 
invention, the complex concerned is further equipped with the process which heat-treats, and 
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superconductivity characteristics are given to it by it. 

[0018] According to the long complex of this invention in which others are still more desirable, 
the complex concerned is made to come [ composite ]-izing [ conductive material ] further. 
[0019] According to the manufacture method of the still more desirable long complex this 
invention, the process which makes the complex concerned composite-ize conductive material 
further is included. 

[0020] 

[Embodiment of the Invention] [ this invention ] by coating magnesium for the long complex 
which consists of boron and magnesium at least, or passing the inside of the molten metal of 
magnesium or a Magnesium alloy Moreover, the powder which contains boron at least, and 
granular or the long complex which is made to unify a wire-like thing and the thing of the 
powder of magnesium or a Magnesium alloy, a grain, the shape of a wire, or the shape of a 
pipe, and consists of boron and magnesium at least is produced. Then, the compound of a 
long complex for which boron and magnesium are included at least in part is made to generate 
by performing required heat treatment in a required atmosphere. It was checked by the high- 
temperature superconductivity magnetic sensor (SQID) that MgB2 is contained in a complex. If 
the obtained complex is made to composite-ize conductive material further, conductivity can be 
raised further. 

[0021] 

[Example] The example of this invention is explained hereafter. 

[0022] The long complex was obtained by bundling two or more boron fibers about 100 
microns in diameter, and passing the inside of a 800-degree C magnesium molten metal. 
Although the temperature in particular of the molten metal of magnesium or a Magnesium alloy 
is not restricted, its 1100 degrees C or less are desirable. 

[0023] At this time, a magnesium molten metal is enclosed by SF6 gas, and prevents 
evaporation and oxidation. As SF6 gas, the mixture of air and SF6 gas may be used and it is 
easy to be what SF6 gas contained 0.5%, for example as a mixed rate. 

[0024] Moreover, in order to stick magnesium, it is desirable to make flux adhere to a boron 
fiber in the stage before putting a boron fiber into a molten metal. 

[0025] As an another means to stick magnesium, it is good also as a Magnesium alloy which 
added the alloying element. As an alloying element, a simple substance or complexes, such as 
aluminum, Zn, Si, Ca, rare earth elements, Zr, Cu, Sn, Ag, B, Sc, Ti, Mn and Y, In, Ba, Hf, Pb, 
Pi, and Sr, are desirable, for example. 

[0026] These complexes were rolled in the shape of a coil, and it heated at 900-1000 degrees 
C for 10 hours. When winding in the shape of a coil, you may insulate by twisting glass fiber 
etc. around ****. At this time, it is desirable as an atmosphere to make it a magnesium steam 
exist. Moreover, since magnesium oxide will be generated if oxygen exists, removing is 
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desirable. 

[0027] Moreover, you made it filled up with what bundled three Mg wires of 0.5mmphi 
continuously, and the powder with a mean particle diameter of about lOmicro of B as an 
exception method into inside diameter 4mmphi and Cu pipe of 5mm of outside diameters phi, 
and the complex of the shape of a tape with 5mm [ in width ] and a thickness of 0.5mm was 
obtained by **** and rolling after that. In addition, although Ag pipe is sufficient as the pipe at 
this time and a Mg alloy is sufficient as a wire, what was mentioned above is used for an 
alloying element. Anything can be used for it if the above-mentioned powder contains B. These 
complexes were rolled in the shape of a coil, and it heated at 500-800 degrees C for 10 hours. 
The atmosphere at this time has a non-oxidizing quality or a desirable reducing atmosphere. 
[0028] By doing in this way, it was lightweight and the conductor of high intensity was obtained 
as a coil of a required form. When the obtained complex was made to composite-ize 
conductive material further, conductivity was able to be raised further. 

[0029] It should be thought that the form of the operation indicated this time is [ no ] illustration 
at points, and restrictive. The range of this invention is shown by the above-mentioned not 
explanation but Claims, and it is meant that Claims, an equal meaning, and all the change in 
within the limits are included. 

[0030] 

[Effect of the Invention] According to this invention, the lightweight conductor of high hardness 
does so the effect of being obtained as a coil of a required form as explained above. 



[Translation done.] 
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